IGF-I activates the eIF4F system in cardiac muscle in vivo.
IGF-I acutely stimulates protein synthesis in cardiac muscle through acceleration of mRNA translation. In the present study, we examined the regulatory signaling pathways and translation protein factors that potentially contribute to the myocardial responsiveness of protein synthesis to IGF-I in vivo. IGF-I was injected IV into rats and 20 min later the hearts were excised and homogenized for assay of regulatory proteins. IGF-I increased assembly of the translationally active eukaryotic initiation factor (eIF)4G.eIF4E complex. The increased assembly of eIF4G.eIF4E was associated with an enhanced eIF4G phosphorylation and increased availability of eIF4E. Increased availability of eIF4E occurred as a consequence of diminished abundance of the inactive 4E-BP1.eIF4E complex following IGF-I. The assembly of the 4E-BP1.eIF4E complex appeared to be decreased through an IGF-I-induced phosphorylation of 4E-BP1. IGF-I also caused an increase in the phosphorylation of S6K1. Activation of the potential upstream regulators of 4E-BP1 and S6K1 phosphorylation via PKB and mTOR was also observed. In contrast, there was no effect of IGF-I on phosphorylation of elongation factor (eFE)2. The results suggest the major impact of IGF-I in cardiac muscle occurred via stimulation of translation initiation rather than elongation. Furthermore, the results are consistent with a role for assembly of active eIF4G.eIF4E complex and activation of S6K1 in mediating the stimulation of mRNA translation initiation by IGF-I through a PKB/mTOR signaling pathway.